Inhibition of aldose reductase ameliorates alcoholic liver disease by activating AMPK and modulating oxidative stress and inflammatory cytokines.
Aldose reductase (AR) expression is elevated in the livers of patients with alcoholic liver diseases. However, the role of AR in the development of alcoholic liver diseases remains unclear. The aim of the present study was to determine the effect of AR inhibition on ethanol‑induced hepatosteatosis in vivo and in vitro, and to identify possible underlying molecular mechanisms. Alcoholic fatty livers were induced in C57BL/6 mice by feeding the mice with Lieber‑DeCarli liquid diets. The expression of AR protein was elevated in the liver tissue of C57BL/6 mice fed with an ethanol diet and in mouse AML12 liver cells exposed to ethanol. In addition to the elevation in AR, hepatic steatosis was observed in ethanol diet‑fed mice, and this ethanol‑induced steatosis was significantly attenuated by inhibiting AR activity with a specific inhibitor, zopolrestat. The suppressive effect of AR inhibition was associated with decreased levels of hepatic lipoperoxides, decreased protein expression of hepatic cytochrome P450 2E1 (CYP2E1), increased phosphorylation of 5'‑AMP‑activated protein kinase (AMPK) and decreased mRNA expression of tumor necrosis factor‑α (TNF‑α). Treatment with the AR inhibitor attenuated the level of lipid accumulation and oxidative stress, activated AMPK, and suppressed the mRNA expression of TNF‑α, interleukin‑6 and transforming growth factor‑β1 in ethanol‑treated AML12 cells. The results of the present study demonstrated that inhibition of AR ameliorated alcoholic liver disease in vivo and in vitro, in part by activating AMPK, decreasing CYP2E1‑mediated oxidative stress and ameliorating the expression of pro‑inflammatory cytokines.